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The mission of the IRI is to enhance 
society’s capability to understand, 
anticipate and manage the impacts of 
climate in order to improve human 
welfare and the environment. 



What do we mean by  
 

“impacts of climate”? 



What do we mean by  
 

“impacts of climate”? 





How to monitor climate?   
 

And in particular diseases? 



The Economist 
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Malaria	
  
	
  
Collaborations	
  with:	
  	
  
World	
  Health	
  Organization,	
  	
  
Ministries	
  of	
  Health	
  in	
  Africa,	
  
	
  PMI	
  USAID	
  



Monitoring	
  

	
  

and	
  Surveillance	
  

Monitor	
  and	
  predict	
  year-­‐to-­‐year	
  varia0ons	
  in	
  incidence	
  to	
  
create	
  Early	
  Warning	
  Systems	
  

Case surveillance alone = late warning 



	
  
	
  
	
  

	
  
Precipitation	
  for	
  Africa	
  CHIRPS	
  (FEWS	
  Net)	
  daily	
  data	
  set	
  from	
  
1981	
  to	
  present	
  at	
  5km	
  spatial	
  resolution	
  
	
  
	
  
	
  



	
  
	
  
	
  

Enhancing	
  National	
  Climate	
  Services	
  
	
  
	
  
	
  

Opera)onal	
  in	
  Ethiopia,	
  
Tanzania,	
  Rwanda,	
  
Ghana,	
  West	
  Africa,	
  
Zambia,	
  Madagascar,	
  
Kenya,	
  soon	
  in	
  Malawi	
  



Land Surface Temperature from MODIS night and day 



White Nile 

Water	
  Bodies	
  from	
  LANDSAT	
  image	
  and	
  Malaria	
  	
  	
  



White Nile 



White Nile 



White Nile 

Developed	
  new	
  algorithms	
  to	
  automa)cally	
  map	
  open	
  water	
  and	
  color	
  
proper)es	
  using	
  Landsat	
  7	
  and	
  8	
  	
  
Collabora(on	
  with	
  NASA	
  JPL	
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Other	
  Classes	
  

Water	
  Classes	
  Open	
  Water	
  30-­‐meter	
  LANDSAT	
  scene	
  	
  
over	
  East	
  Shewa,	
  Ethiopia	
  



Estimate	
  seasonality	
  of	
  disease	
  and	
  timing	
  of	
  
interventions	
  	
  

Grover-­‐Kopec,	
  E.,	
  et	
  al.,	
  An	
  online	
  opera(onal	
  rainfall-­‐monitoring	
  resource	
  for	
  epidemic	
  malaria	
  early	
  warning	
  systems	
  in	
  Africa.	
  
Malaria	
  Journal,	
  2005.	
  4(6).	
  	
  

hZp://iridl.ldeo.columbia.edu/maproom/
Health/Regional/Africa/Malaria/CSMT/
index.html	
  



	
  
	
  
	
  

Missing	
  the	
  possibility	
  to	
  measure	
  with	
  
remote	
  sensing:	
  
	
  
•  Air	
  temperature	
  (inferred	
  for	
  the	
  moment	
  

with	
  Lands	
  Surface	
  Temperature)	
  
	
  
•  Humidity	
  (es)mated	
  with	
  vegeta)on	
  

moisture	
  content	
  as	
  surrogate)	
  



Dengue	
  &	
  Zika	
  
	
  
Collaborations	
  IRI	
  -­‐	
  FIOCRUZ	
  Rio	
  de	
  Janeiro,	
  Brazil	
  
	
  



FIOCRUZ	
  maps	
  in	
  
almost	
  real-­‐)me	
  the	
  
dengue	
  temporal	
  and	
  
spa)al	
  trends	
  in	
  Rio	
  
de	
  Janeiro	
  
	
  
hZp://
alerta.dengue.mat.br
/alerta/rio/	
  	
  



IRI	
  helps	
  FIOCRUZ	
  in	
  extracting	
  and	
  analyzing	
  
climate	
  data	
  from	
  IRI	
  Data	
  Library	
  (precipitation,	
  
temperature,	
  vegetation	
  indices,	
  water	
  bodies)	
  

IRI	
  Data	
  Library	
  
interface	
  

Temperature	
  )me	
  series	
  for	
  one	
  loca)on	
  



IRI	
  works	
  with	
  Goggle	
  Earth	
  Engine	
  to	
  
understand	
  vulnerability	
  and	
  exposure	
  using	
  
remotely-­‐sensed	
  images	
  at	
  high	
  spatial	
  resolution	
  



IRI	
  works	
  with	
  Goggle	
  Earth	
  Engine	
  to	
  
understand	
  vulnerability	
  and	
  exposure	
  using	
  
remotely-­‐sensed	
  images	
  at	
  high	
  spatial	
  resolution	
  



IRI	
  works	
  with	
  Goggle	
  Map	
  to	
  understand	
  
population	
  movement	
  and	
  network	
  impacts	
  on	
  
disease	
  distribution	
  



	
  
	
  
	
  
Schistosomiasis	
  
	
  
Collabora(on	
  with	
  Kwazulu	
  Natal	
  
University	
  and	
  WHO	
  TDR	
  

(a)	
  

(d)	
  (c)	
  

(b)	
  



Leishmaniasis	
  
	
  
Collaborations	
  with:	
  	
  
Médecins	
  Sans	
  Frontières,	
  	
  
South	
  Sudan	
  	
  
	
  



Products	
  accessible	
  via	
  the	
  IRI	
  Data	
  Library	
  	
  
Collabora(on	
  with	
  CUNY	
  

Daily,	
  6-­‐Day,	
  10-­‐Day	
  	
  
	
  from	
  1999	
  to	
  2015	
  

hZp://iridl.ldeo.columbia.edu/SOURCES/.NASA/.JPL/.wetlands/	
  	
  



Applica)ons	
  

29	
  

Leishmaniasis	
  
	
  

Collaborations	
  with	
  Médecins	
  Sans	
  Frontières,	
  South	
  Sudan	
  



Trypanosomiasis	
  
	
  
Collaborations	
  with:	
  	
  
World	
  Health	
  Organization,	
  	
  
Nelson	
  Mandela	
  University	
  

Masai	
  village	
  in	
  Tanzania	
  affected	
  by	
  trypanosomiasis	
  

John	
  Hargrove	
  providing	
  exper)se	
  on	
  tsetse	
  fly	
  	
  	
  



Monitoring	
  Tsetse	
  Habitats	
  for	
  Targeting	
  Controls	
  





Dissemination	
  of	
  Information	
  to	
  Local	
  Communities	
  

IRI	
  Data	
  Library:	
  
hZp://iridl.ldeo.columbia.edu/maproom/	
  	
  



IRI Data Library  http://iridl.ldeo.columbia.edu/




Provide Easy:   
 

Access, Visualization, Analysis and Download 

IRI	
  Data	
  Library:	
  
hZp://iridl.ldeo.columbia.edu/maproom/	
  	
  



IRI	
  Data	
  Library:	
  
hZp://iridl.ldeo.columbia.edu/maproom/	
  	
  



•  Engagement	
  with	
  Interna0onal	
  Federa0on	
  for	
  Red	
  Cross	
  and	
  Red	
  
Crescent	
  (IFRC)	
  on	
  Floods	
  	
  

•  Test	
  the	
  6-­‐day	
  forecast	
  provided	
  through	
  the	
  IRI	
  Data	
  Library	
  and	
  the	
  mapping	
  
of	
  flood	
  events	
  on	
  global	
  scale.	
  

•  Using	
  the	
  case	
  study	
  of	
  January	
  2015	
  floods	
  in	
  Malawi	
  	
  	
  
•  We	
  have	
  analyzed	
  several	
  flood	
  maps	
  derived	
  from	
  Sen)nel	
  1	
  SAR,	
  LANDSAT	
  8	
  

with	
  different	
  flood	
  products	
  produced	
  by	
  Dartmouth	
  Flood	
  Obs,	
  NASA,	
  JRC.	
  	
  



!  Comparison	
  of	
  Flood	
  Detec)on	
  Products	
  

!  Revealed	
  large	
  discrepancies	
  in	
  the	
  
accuracy	
  of	
  detec)ng	
  different	
  flood	
  
types	
  



LANDSAT	
  flood	
  mapping	
  in	
  GEE	
  

January	
  Flood	
  
February	
  Flood	
  

Sen)nel	
  1	
  SAR	
  flood	
  mapping	
  in	
  GEE	
  



Gregarious 

Desert Locust


Solitary 



Courtesy of DLIS, UN FAO 

Desert Locust Swarms




Nouakchott, Mauritania 

Cairo, Egypt 

Swarm Invasions




Monitoring Desert Areas: e.g. in Niger, Africa


Areas	
  equivalent	
  to	
  Texas	
  



Area to be covered




Products Provided




Products Provided


Evolu)on	
  of	
  	
  
Greenness	
  	
  
every	
  10	
  days	
  



Data Library Used by DL Officers in 23 Countries 




Information Provided to Control Teams




Control Measures




	
  
	
  
	
  

Training	
  for	
  WHO	
  TDR:	
  5	
  research	
  
communi)es	
  (West	
  Africa,	
  Kenya,	
  
Tanzania,	
  South	
  Africa,	
  Botswana)	
  at	
  
World	
  Health	
  Organiza)on,	
  Geneva,	
  
Switzerland	
  14th-­‐17th	
  July	
  2015	
  

Climate	
  and	
  Health	
  ICTP,	
  FIOCRUZ,	
  Rio	
  
de	
  Janeiro,	
  Brazil	
  20th-­‐30th	
  July	
  2015	
  
	
  
RCMRD	
  Feb	
  2016	
  

Workshop	
  and	
  Training	
  for	
  WMO	
  Global	
  
Framework	
  for	
  Climate	
  Services	
  GFCS,	
  
Ministries	
  of	
  Health,	
  Malawi,	
  Tanzania,	
  
15th-­‐24th	
  June	
  2015	
  

Training	
  for	
  Ministries	
  of	
  Health,	
  U.N.	
  WHO,	
  	
  
USAID	
  PMI/RTI,	
  Nairobi,	
  June	
  	
  2013	
  

Training	
  for	
  WHO	
  TDR:	
  5	
  research	
  
communi)es	
  (West	
  Africa,	
  Kenya,	
  Tanzania,	
  
South	
  Africa,	
  Bostwana)	
  at	
  Nelson	
  Mandela	
  
University,	
  Arusha	
  Tanzania	
  21st-­‐25th	
  July	
  
2014	
  

Denis	
  Macharia,	
  RCMRD	
  at	
  IRI	
  	
  
August	
  1-­‐15,	
  2014	
  

Training	
  Workshop	
  for	
  TMA,	
  WMO,	
  Ministry	
  of	
  
Health,	
  USAID	
  PMI/RTI,	
  Dar	
  es	
  Salaam,	
  Tanzania	
  
June	
  2014	
  

Training Activities
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